ABSTRACT. The aim of this study was to detect immunohistochemically means growth hormone (GH) in 24 hepatoid gland adenomas and 5 hepatoid gland carcinomas and to compare the difference of immunoreactivity between types of tumors. The tumors were classified according to the WHO standards. Tissue sections which were prepared from formalin-fixed, paraffin wax-embedded tissues from 25 male and 4 female dogs were carried out immunostaining using polyclonal primary anti-hGH and EnVision method. Of 24 hepatoid gland adenomas (perianal gland adenomas) 23 (95.8%) were positive. All 5 hepatoid gland carcinomas (perianal gland carcinomas) were positive. No statistically significant differences in percentage of labelled cells between malignant and benign tumors were seen. The present demonstration of GH in hepatoid gland tumors adds new data on GH in extra-pituitary tissues and hormon-dependent tumors. KEY WORDS: canine, growth hormone, perianal gland tumor.
Hepatoid gland adenoma (perianal gland adenoma) is a very common benign tumor of the modified sebaceous glands comprising more than 80% of hepatoid gland tumors and represents the third most common tumor in intact male dogs [19] . In contrast, hepatoid gland carcinomas (perianal gland carcinomas) are much less frequent than benign counterpart [19] . On the basis of the presence of androgen and estrogen hormone receptors [3, 17] and of a good post-surgical response to orchiectomy [18] , it is generally accepted that hepatoid gland tumors represent an hormone-dependent system. Growth hormone (GH) expression has been reported in extrapituitary sites during normal and pathological conditions in other hormone-dependent settings such as hyperplastic and neoplastic mammary tissues of bitches [13, 16] , in normal canine prostate [5] and in cystic endometrial hyperplasia [8] . Tissue proliferation can be induced by endogenous and exogenous GH [10] in canine mammary gland. Furthermore, ovariectomy at an early age exerts a major protective effect [15] . It is therefore possible that GH may be involved in neoplastic proliferation in other hormone-dependent tissues by providing a highly proliferative environment. The aim of the present study was to verify the immunodetection of GH in hepatoid gland adenomas (perianal gland adenomas) and hepatoid gland carcinomas (perianal gland carcinomas).
Twenty-nine samples from canine hepatoid gland tumors were obtained from private animal hospitals. No cases had received chemotherapy, radiation or other previous surgery before biopsy. Paraffin sections fixed in 10% neutral buffered formalin were stained with hematoxylin and eosin. Tumor types were classified according to the histopathologic criteria previously defined by World Health Organization [6] . Twenty-four out of 29 (82.76%) samples were classified as hepatoid gland adenomas (perianal gland adenomas) , and 5/29 (17.24%) were found to be hepatoid gland carcinomas (perianal gland carcinomas). No case of perianal gland epithelioma was included. For immunohistochemistry, paraffin sections 3 µm in thickness were mounted on poly-L-lysine slide (O. Kindler, GMBH, Ziegelhofstabe, Freiburg, Germany). Rabbit polyclonal antibody against GH (1:300, A570, DAKO Corporation, Carpinteria, CA, U.S.A.) reacting to human GH was used as primary antibody. As indicated by the producer the antibody reactivity by radioimmunoassay, was calculated to be 100% for hGH, 1% for prolactin, and less than 1% for hPL, FSH, TSH and LH. In the specification sheet it is indicated a cross reactivity of the antibody with GH in baboon, dog, gerbil, guinea pig, hamster, monkey and marmoset. Endogenous peroxidase activity was quenched by immersion of the slides in 3% hydrogen peroxide in methanol for 30 min at room temperature. Immunostaining was performed by using the EnVision+TM peroxidase anti-rabbit (DAKO) with hydrated in 10% sodium citrate buffer (pH 6.0) microwave oven pre-treatment. Tissue sections were incubated at room temperature for 60 min with primary antibody and then with the EnVision polymer for 30 min at room temperature. Sections were stained for 10 min with 3,3'-diaminobenzidine tetrahyrochloride (DAB SK-4100, Vector Laboratories, Inc., Burlingame, CA, U.S.A.), and counterstained with hematoxylin. For positive controls, 10% neutral buffered formalin-fixed paraffin sections of normal pituitary gland were used for GH. Ten % neutral buffered formalin-fixed paraffin sections of canine spleen were included with each run of antibody development and resulted in no staining. Skin biopsies which were sampled from perianal region including hepatoid glands and processed to yield 10% neutral buffered formalin-fixed paraffin sections, were included with each run of antibody development and resulted negative (Fig. 1) . Negative controls sections treated with no primary antibody anti-hGH were included at each run of antibody development, and resulted in no detectable staining. The percentage of positively stained tumor cells were evaluated by examining 10 representative areas at a magnification of 400. The ratio of number of positive tumor cells to negative cells was counted for each tissue area. A descriptive statistical analysis [1] was performed evaluating mean, standard deviation, median, minimum value and maximum value for each sample. Normality of data was assessed by the Kolmogorov-Smirnov test. Differences in percentage of labelled cells between hepatoid gland carcinomas (perianal gland carcinomas) and hepatoid gland adenomas (perianal gland adenomas) were evaluated by analysis of variance after arc-sin transformation of data, including age and sex as covariants. We also evaluated if age and percentage of positive cells may be predictive variables for type of neoplasia using the logistic multivariable regression. For all statistical analyses, a P value <0.05 was considered to be significant.
In the present study the occurrence of hepatoid gland carcinoma (perianal gland carcinoma) was higher than reported in literatue and may be explained with the low number of cases examined. The immunohistochemical results are summarized in Table 1 . The sections from the canine pituitary gland were used to check anti-GH antibody crossreact. There was positive, granular, cytoplasmic staining in approximately 75% of adenohypophysis cells (Fig. 2) . Twenty-eight (96.6%) of 29 hepatoid tumors were positive to GH. Of 24 hepatoid gland adenomas (perianal gland adenomas), 23 (95.8%) were positive. All 5 hepatoid gland carcinomas (perianal gland carcinomas) were positive. No significant differences were found by analysis of variance in percentage of positive tumor cells to anti-GH antibody between hepatoid gland adenomas (perianal gland adenomas) and hepatoid gland carcinomas (perianal gland carcinomas) (P=0.23). No significant association was found in the percentage of GH-positive cells between age (P=0.48) and tumor type (P=0.88). In all tissue examined anti-GH immunoreactivity was found to be granular and intense in the cytoplasm as that observed in adenohypophysis cells.
In this study, we first reported that GH was present in hepatoid gland adenomas (perianal gland adenomas) and hepatoid gland carcinomas (perianal gland carcinomas) in the dog and these tumors were GH tumors hormone-dependent. It was reported [10] [11] [12] that neoplastic cells in canine mammary gland tumors could produce GH at under continuous stimulation of progesterone or after malignant transformation. It was suggested that malignant cells became to bear a GH-producing potential without continuous progesterone stimulation.
It was reported that hepatoid glands possessed sex hormone receptors [3, 17] suspecting to be hormone dependent was suspected. In support of the observation, castration has long been a common practice to control hepatoid gland tumors [18] . We suspected that GH might be a mediator and/or may contribute to tumor growth and/or evolution. The role of GH in tumor biology was suspected in some human and animal tumors and in cell cultures. GH has been immunodetected in human cancers of the lung and stomach [2] and in laryngeal squamous cell carcinoma [4] . GH was associated with areas of hyperplastic mammary epithelium and of canine mammary gland tumors [16] . GH gene expression has been reported also in lymph nodes and lymphoma (in ref. 9 cited), although GH secretion itself was low [9] . The potential role of GH in carcinogenesis is also supported describing that carcinogenicity by dimethylbenz[a]anthracene [DMBA] was alleviated in transgenic mice expressing a growth hormone antagonist [14] . Kaulsay and colleagues [7] have demonstrated autocrine production of human growth hormone (hGH) in the MCF-7 mammary carcinoma cell line which was transfected with a plasmid encoding the hGH gene in vitro. This immunohistochemical study may help in studying the pathogenesis of hormone dependent proliferative lesions and in exploring the topography of tissue localization ia a hormone. This study is preliminary and further investigations are needed to understand the biological role of GH in tumors, the GH production in the tissue, and the relationship between receptor expression and hormonal status (endocrine or secondary to pharmacological treatment) to clarify the pattern of expression and to evaluate its possible prognostic value and therapeutic implications. 
